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largest container terminal complexes in the United States, respectively. This creates demand for 76 warehouses in the nearby area. Geographic features such as the Pacific and mountain ranges constrain 77 both regions geographically (but in diverse ways), influencing urban expansion patterns.
78
The LA area used in this study (commonly referred to as the Greater Los Angeles area) includes 79 Ventura, Los Angeles, Orange, San Bernardino, and Riverside counties, shown in Figure 1 . Los Angeles 80 is bordered to the southwest by the Pacific Ocean, and is separated from much of northern LA and San 81
Bernardino counties by the San Gabriel Mountains to the north. There are also several smaller mountain 82 ranges in the area, recent expansion of both population and industry has been largely to the east. 
87
The Seattle-area counties studied were King, Snohomish, Pierce, Kitsap, and Thurston, stretching 88 from Everett in the north to Olympia in the south, shown in Major sectors in the Los Angeles economy include manufacturing, trade, and banking and finance.
101
Transportation and warehousing comprise about 2.4% of total GDP (6). Sivitadinou (1996) made one of the first empirical studies of the location of warehouses in a U.S. 115 metropolitan area (Los Angeles) and examined its links with land prices (8), but her efforts were not 116 followed by many others. "Urban economists have traditionally focused on the labor decisions of firms 117 and households to try and account for various aspects of urban form. The location and transportation 118 decisions made by the various entities in the supply chain as these parties manage logistics costs have 119 received considerably less attention" (9), while they have become increasingly more important, especially 120 in metropolitan areas. The warehousing industry has undergone major restructuring, transforming it into a 121 distribution industry serving major importers and big box retailers (10, 11), based on direct access to 122 The issue of logistics sprawl has recently generated some discussion among scholars, particularly 156 economic geographers. Cidell (2010) has shown that in 47 of the 50 large metropolitan areas she 157 surveyed, "decentralization" of freight activity had occurred over the last 20 years (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , as 158 measured via Gini coefficients (20). Because data were processed at the county level, however, it was 159 difficult to account for some of the relocation patterns, as central counties can be very widespread and 160 changes in location within counties were not accounted for in Cidell's studies. Bowen (2008) confirms 161 that logistics activities have experienced enormous, largely unnoticed, growth in recent years (15). He 162
shows that the growth in warehousing was more marked in suburban counties than in central and rural 163 counties: central city Metropolitan Statistical Area (MSA) counties saw warehousing establishments grow 164
at an annual growth rate of 10.2%, while the increase for non-MSA counties and other MSA counties 165 were respectively 9.3% and 11.8%. Hesse (2004) , using two case studies from Germany, concludes that 166 logistics activities favor distant locations for many reasons, some of which are specific to this industry 167 while others apply to many economic sectors: overcoming congestion, planning requirements, or even the 168 influence of unions (21 
252
In 1998, zip code 98032 had the most establishments at 15, and zip code 98134 was the only 253 other zip code with more than 7. There were 35 total zip codes with a warehousing establishment, and 85 254 total establishments in the area. All but 5 zip codes had 3 or fewer warehouses. There was nothing to the 255 west of the Puget Sound, and only two zip codes with establishments in the Olympia area. The barycenter 256 was plotted as a star. Warehousing in the Los Angeles area has increased in two geographically distinct places -in the 298 metropolitan center, both in the city and in LA County near the city, and much further from the city in 299 western Riverside and San Bernardino counties. The city of Los Angeles has long been a warehousing 300 hub because of its proximity to the San Pedro Bay Ports and has a long tradition of manufacturing 301 activities in various places including close to the Downtown area. However there is limited room for 302 further expansion because it is so densely populated and the size of land parcels is limited. Further east in 303
Riverside and San Bernardino counties, there is more available land for new warehouses, and this land is 304 considerably less expensive. Suburban and exurban areas such as these can connect to a more complex 305 system of regional and national flows than more urban areas. Zip code 91761, for example, had more 306 establishments than any other zip code studied. While located further away from the San Pedro Bay 307 ports, this zip code contains parts of Interstate 15, Interstate 10, and State Route 60. Ontario International 308
Airport is also located within this zip code, giving the area further connections (air cargo activity was 309 437,000 tons in 2012). Additionally, many cities in these counties are taking steps to attract warehousing.
310
The Coachella Valley Economic Partnership has stated that developing warehousing within the valley, 311 which currently lies on the far eastern edge of the Inland Empire, is a high priority. Many have engaged 312 in various promotional activities to attract logistics such as Moreno Valley (16, 24). 313
In the Seattle area, the number of warehouses and the number of zip codes with warehouses 314 increased, including zip codes far to the southwest of the barycenter in Olympia, west across the Puget 315
Sound, and north of Seattle. However few of these zip codes had more than one or two establishments.
316
Only seven total zip codes had more than five establishments in 2009, and all were located less than 12 317 miles from the barycenter. Zip Code 98032 in Kent, WA, which has more than twice as many 318 warehouses as any other zip code in the Seattle area, is approximately 10 miles by road to both the Port of 319
Tacoma and Port of Seattle, and is less than two miles from Seattle-Tacoma International Airport. The 320 significant clustering of warehouses in the Kent/Renton area, near the weighted geographic center, 321
affected the distribution such that the overall distribution has contracted slightly.
322
In Seattle, it was found that several zip codes which previously did not have any warehouses 323 gained some. several factors that may be significant, some of which provide opportunity for further research. 333
Local Factors 334
Some factors explaining the Seattle situation pertain specifically to Seattle. Zip code area 98032 is in a 335 very favorable situation relative to the ports, airport, and freeways, and land was still available there at the 336 end of the 1990s. Besides, there is a lack of large land parcels elsewhere, due in part to the physical 337 geography of the Seattle metro area. 338
Very Large Metropolitan Areas vs. Smaller Metropolitan Areas 339
One hypothesis is that logistics sprawl is characteristic of very large metropolitan areas, which serve both 340 as trade nodes to the entire region/country as well as enormous consumer markets. Distribution centers 341 need to be located close to regional infrastructure networks in order to serve the local, regional and 342 national economy. Differentials in land prices (suburban-ex-urban land prices compared with central land 343 prices) may also be more important in the largest metropolitan areas. tools such as the "transport energy specification" (27) are provided but do not mention freight. "Urban 356 growth boundaries" and "form-based codes" are two planning strategies increasingly adopted in U.S.
357
cities that are deemed interesting (28) because they are regional and long term. These are the policies 358
implemented by the states of Oregon, Washington and Tennessee. Indeed, in 1990, the Washington State 359 legislature adopted the Growth Management Act. The purpose of this act was to ensure coordination 360 between local and state governments with regards to growth. Local governments are required to follow a 361 comprehensive planning process for any potential new developments. The act created a framework that 362 actually constrains how and where warehouses can be constructed and may have affected how the 363 distribution of warehouses has changed over time. However, specific assessment of the Growth 364
Management Act on warehouses has not been made.
365
California has not implemented a similar policy of coordinated planning. SB375, the State's CO 2 366 mitigation through growth management legislation, leaves much leeway to local communities for final 367 decisions on land uses and has led to some interesting developments in freight planning. In 2011, for 368 example, the San Diego Association of Governments (SANDAG) became the first urban region of 369
California to adopt a Sustainable Communities Strategy as a mandatory component of its regional 370 transportation plan. It includes two actions directly related to freight land uses: "Update the SANDAG 371
Regional Comprehensive Plan (RCP) to include policies, programs, and guidelines to integrate goods 372 movement land uses and facilities, with minimal impact to adjacent communities." And "Support and 373
provide assistance for the update of local general plans to identify the long-term needs of moving goods, 374 industrial warehousing infrastructure, and connectors to the regional freight network. Coordinate this 375 effort with economic studies and RCP updates." SB375, however, is not comparable to the strategy 376 adopted in Washington. In metro Los Angeles, there happened to be a lot of open space to the east, in the 377 "Inland Empire", the Riverside-San Bernardino-Ontario Metropolitan Area, which contributed to a 378
